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Commentary 

 

In the accompanying article, Selhorst et al. describe a case of symptomatic 

reinfection in a young immunocompetent healthcare worker 185 days after primary 

symptomatic SARS-CoV-2 infection [1]. The timeline appears consistent with other reports of 

reinfection in the literature and lay press [2-7]. These cases illustrate several important 

issues regarding SARS-CoV-2 immunity, and the authors have done a nice job to make this 

particular case instructive. 

 Establishing reinfection or recrudescence of SARS-CoV-2 is not a simple feat. A few 

case reports have demonstrated phylogenetic confirmation of reinfection [5-7]. It is well 

established that viral RNA can be detected in the nasopharynx many months after initial 

infection, particularly in immunocompromised individuals. Demonstrating reinfection 

necessitates phylogenetic analyses to confirm that a virus detected during subsequent 

illness is a unique variant. This is made even more difficult by the relatively slow evolutionary 

rate of SARS-CoV-2, driven by the proofreading ability of SARS-CoV-2 viral polymerase 

complex [8]. The ability to limit evolution means that unique viral lineages may differ only by 

several nucleotides. In this case, whole genome sequencing identified 18 nucleotide 

differences between the initial and the subsequent infection, strongly supporting reinfection. 

However, as the epidemic progresses, many new lineages are coming into existence. We 

are already seeing some lineages that have modified potential epitopes, and we may soon 

see “escape” variants with adaptation to human or vaccine derived immune responses [9-

11].    

To determine if reinfection has occurred, it is essential to assess if the individual first 

developed a SARS-CoV-2-specific immune response.  These types of analyses include (1) 

enzyme linked immunosorbent assays (ELISAs) to quantify antibody titers to SARS-CoV-2 

proteins, (2) neutralizing assays to evaluate the potency of SARS-CoV-2 antibodies to 

neutralize virus, and (3) assays to quantify SARS-CoV-2 CD4+ and CD8+ T cell responses 

[12-14]. Selhorst et al. utilized a pseudovirus neutralizing assay to determine if their patient’s 

antibodies could neutralize SARS-CoV-2 spike protein [14, 15].  The authors first tested a 

neutralizing response at Day 94 post symptom onset. Unfortunately, there was no blood 

sample taken at 3 to 4 weeks post primary infection to quantify a peak neutralizing titer. The 

standard neutralizing assay is a live virus assay which evaluates the ability of any SARS-

CoV-2 antibody to neutralize the live virus [15, 16]. Given the robust correlation between 

anti-Spike IgG and anti-Receptor Binding Domain (RBD) IgG with neutralizing antibody 

titers, the surrogate pseudovirus neutralizing assay is a suitable alternative to evaluate for 
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the development of neutralizing antibodies [14, 17]. As the pseudovirus neutralizing assay 

evaluates antibodies that only interact with the viral RBD within the Spike protein, this assay 

neglects any neutralizing antibodies generated against other SARS-CoV-2 proteins.  

Long term protective immunity to viral infection, in part, requires continued presence 

of virus-specific B cells to generate neutralizing antibodies.  While infection with some RNA 

viruses provides long lasting immunity (e.g, measles, polio), protection is much more limited 

for other viruses (e.g. influenza). The immune response to common cold coronaviruses 

(OC43, HKU1, NL63, and 229E) wanes by four months to one year post infection, permitting 

reinfection [18, 19]. Determining the duration of the immune response is critical for 

understanding protection [20, 21]. In SARS-CoV, neutralizing antibody titers persisted in 

some individuals for more than 200 days post symptom onset [22, 23].  For SARS-CoV-2 

infection, more severe the illness has been associated with a greater the neutralizing 

antibody titer [24]. In the accompanying paper, the authors noted that the patient had an 

initial mild illness for which she was managed as an outpatient. At Day 94 post infection, she 

had a detectable neutralizing antibody titer. Upon reinfection, the patient developed a more 

than 6-fold increase in neutralizing antibody titer at Day 7 post reinfection. As a surrogate for 

neutralization, the authors showed elevated RBD IgG titers at Day 94 post primary infection, 

which doubled at Day 7 post reinfection. Interestingly, the nucleocapsid IgG remained 

comparable both pre-reinfection and post-reinfection. Though antibody titers eventually 

wane with any disease, SARS-CoV-2-specific memory B cells persist [20, 25] to quickly 

generate an antibody response leading to milder disease [26] , as in the case of this 39 year 

old healthcare worker. We are only beginning to understand the expanse of SARS-CoV-2 

immunity.  

How a circulating neutralizing antibody titer translates to mucosal protection for 

SARS-CoV-2 remains unknown [27]. Whereas circulating IgA exists predominantly as a 

monomer, secretory IgA exists as a dimer and patrols the mucosal epithelium to prevent 

inflammation and/or injury by microbes [28]. For SARS-CoV-2, serum anti-Spike and anti-

RBD IgA correlate with saliva anti-Spike and anti-RBD IgA [29]. With regards to SARS-CoV-

2 severity, viral levels are similar between patients with mild and severe/critical illness 

presentations, suggesting that the host mucosal immunity may dictate disease severity [30]. 

Patients with mild SARS-CoV-2 disease have detectable mucosal anti-SARS-CoV-2 IgA in 

tears, nasal fluid, and saliva with anti-SARS-CoV-2 secretory IgA inversely correlating with 

age [31]. Of interest, experimentally derived anti-SARS-CoV-2 dimeric IgA was 15x more 

potent at neutralizing SARS-CoV-2 than monomeric anti-SARS-CoV-2 IgA [32]. Overall, this 

suggests the importance of mucosal IgA in preventing reinfection and perhaps mediating 

disease severity.  
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Finally, the major questions on everyone’s mind are (1) how long will immunity with 

the SARS-COV-2 vaccine last and (2) will vaccine induced immunity be inferior to immunity 

from primary infection. Current FDA approved SARS-CoV-2 vaccines include pegylated 

lipid nanoparticles containing mRNA encoding the Spike protein developed by Pfizer and 

Moderna [33, 34]. Thus far, the duration of the immune response following mRNA 

vaccination has lasted up to 3 months post vaccination, as measured by neutralizing 

antibody titers to the Spike or RBD proteins [35]. Pegylated lipid nanoparticles encase the 

mRNA to facilitate uptake by the innate immune system while preventing rapid degradation 

of the mRNA encoding vaccine antigen [36]. Of note, the induction of mucosal Spike IgA 

following vaccination has yet to be established. Future SARS-CoV-2 vaccines may utilize 

other techniques to enhance antigen presentation and the duration of the immune 

response, including different adjuvants, increased valency for protein-based vaccines, and 

antigen persistence for viral vector-based vaccines. The optimal approach still remains an 

open question. 

 

Neither author has any potential conflicts to disclose. 

  



Acc
ep

ted
 M

an
us

cri
pt

 

 

References 

 

1. Selhorst P, Van Ierssel S, Michiels J, et al. Symptomatic SARS-CoV-2 
reinfection of a health care worker in a Belgian nosocomial outbreak despite 
primary neutralizing antibody response. Clin Infect Dis 2020. 

2. Larson D, Brodniak SL, Voegtly LJ, et al. A Case of Early Re-infection with 
SARS-CoV-2. Clin Infect Dis 2020. 

3. Salcin S, Fontem F. RECURRENT SARS-CoV-2 INFECTION RESULTING IN 
ACUTE RESPIRATORY DISTRESS SYNDROME AND DEVELOPMENT OF 
PULMONARY HYPERTENSION: A CASE REPORT. Respir Med Case Rep 
2020: 101314. 

4. Sharma R, Sardar S, Mohammad Arshad A, Ata F, Zara S, Munir W. A 
Patient with Asymptomatic SARS-CoV-2 Infection Who Presented 86 Days 
Later with COVID-19 Pneumonia Possibly Due to Reinfection with SARS-
CoV-2. Am J Case Rep 2020; 21: e927154. 

5. Tillett RL, Sevinsky JR, Hartley PD, et al. Genomic evidence for reinfection 
with SARS-CoV-2: a case study. Lancet Infect Dis 2020. 

6. To KK, Hung IF, Ip JD, et al. COVID-19 re-infection by a phylogenetically 
distinct SARS-coronavirus-2 strain confirmed by whole genome sequencing. 
Clin Infect Dis 2020. 

7. Torres DA, Ribeiro L, Riello A, Horovitz DDG, Pinto LFR, Croda J. Reinfection 
of COVID-19 after 3 months with a distinct and more aggressive clinical 
presentation: Case report. J Med Virol 2020. 

8. Worobey M, Pekar J, Larsen BB, et al. The emergence of SARS-CoV-2 in 
Europe and North America. Science 2020; 370(6516): 564-70. 

9. Baric RS. Emergence of a Highly Fit SARS-CoV-2 Variant. N Engl J Med 
2020. 

10. Korber B, Fischer WM, Gnanakaran S, et al. Tracking Changes in SARS-
CoV-2 Spike: Evidence that D614G Increases Infectivity of the COVID-19 
Virus. Cell 2020; 182(4): 812-27 e19. 

11. WHO. SARS-CoV-2 Variant – United Kingdom of Great Britain and Northern 
Ireland. Available at: https://www.who.int/csr/don/21-december-2020-sars-
cov2-variant-united-kingdom/en/. Accessed 12/22/2020. 

12. Grifoni A, Weiskopf D, Ramirez SI, et al. Targets of T Cell Responses to 
SARS-CoV-2 Coronavirus in Humans with COVID-19 Disease and 
Unexposed Individuals. Cell 2020; 181(7): 1489-501 e15. 

13. Mateus J, Grifoni A, Tarke A, et al. Selective and cross-reactive SARS-CoV-2 
T cell epitopes in unexposed humans. Science 2020; 370(6512): 89-94. 

14. Rydyznski Moderbacher C, Ramirez SI, Dan JM, et al. Antigen-Specific 
Adaptive Immunity to SARS-CoV-2 in Acute COVID-19 and Associations with 
Age and Disease Severity. Cell 2020; 183(4): 996-1012 e19. 

15. Nie J, Li Q, Wu J, et al. Quantification of SARS-CoV-2 neutralizing antibody 
by a pseudotyped virus-based assay. Nat Protoc 2020; 15(11): 3699-715. 

16. Premkumar L, Segovia-Chumbez B, Jadi R, et al. The receptor binding 
domain of the viral spike protein is an immunodominant and highly specific 
target of antibodies in SARS-CoV-2 patients. Sci Immunol 2020; 5(48). 

17. Iyer AS, Jones FK, Nodoushani A, et al. Persistence and decay of human 
antibody responses to the receptor binding domain of SARS-CoV-2 spike 
protein in COVID-19 patients. Sci Immunol 2020; 5(52). 

https://www.who.int/csr/don/21-december-2020-sars-cov2-variant-united-kingdom/en/
https://www.who.int/csr/don/21-december-2020-sars-cov2-variant-united-kingdom/en/


Acc
ep

ted
 M

an
us

cri
pt

 

 

18. Callow KA, Parry HF, Sergeant M, Tyrrell DA. The time course of the immune 
response to experimental coronavirus infection of man. Epidemiol Infect 1990; 

105(2): 435-46. 
19. Galanti M, Shaman J. Direct Observation of Repeated Infections With 

Endemic Coronaviruses. J Infect Dis 2020. 
20. Dan JM, Mateus J, Kato Y, et al. Immunological memory to SARS-CoV-2 

assessed for up to eight months after infection. bioRxiv 2020. 
21. Wajnberg A, Amanat F, Firpo A, et al. Robust neutralizing antibodies to 

SARS-CoV-2 infection persist for months. Science 2020; 370(6521): 1227-30. 
22. Temperton NJ, Chan PK, Simmons G, et al. Longitudinally profiling 

neutralizing antibody response to SARS coronavirus with pseudotypes. 
Emerg Infect Dis 2005; 11(3): 411-6. 

23. Wu LP, Wang NC, Chang YH, et al. Duration of antibody responses after 
severe acute respiratory syndrome. Emerg Infect Dis 2007; 13(10): 1562-4. 

24. Garcia-Beltran WF, Lam EC, Astudillo MG, et al. COVID-19 neutralizing 
antibodies predict disease severity and survival. medRxiv 2020. 

25. Rodda LB, Netland J, Shehata L, et al. Functional SARS-CoV-2-Specific 
Immune Memory Persists after Mild COVID-19. Cell 2020. 

26. Vaisman-Mentesh A, Dror Y, Tur-Kaspa R, et al. SARS-CoV-2 specific 
memory B cells frequency in recovered patient remains stable while 
antibodies decay over time. medRxiv 2020. 

27. Russell MW, Moldoveanu Z, Ogra PL, Mestecky J. Mucosal Immunity in 
COVID-19: A Neglected but Critical Aspect of SARS-CoV-2 Infection. Front 
Immunol 2020; 11: 611337. 

28. Lusuardi M, Capelli A, Di Stefano A, Donner CF. Lung mucosal immunity: 
immunoglobulin-A revisited. Eur Respir J 2002; 19(4): 785; author reply -6. 

29. Isho B, Abe KT, Zuo M, et al. Persistence of serum and saliva antibody 
responses to SARS-CoV-2 spike antigens in COVID-19 patients. Sci Immunol 
2020; 5(52). 

30. Yilmaz A, Marklund E, Andersson M, et al. Upper respiratory tract levels of 
SARS-CoV-2 RNA and duration of viral RNA shedding do not differ between 
patients with mild and severe/critical COVID-19. J Infect Dis 2020. 

31. Cervia C, Nilsson J, Zurbuchen Y, et al. Systemic and mucosal antibody 
responses specific to SARS-CoV-2 during mild versus severe COVID-19. J 
Allergy Clin Immunol 2020. 

32. Wang Z, Lorenzi JCC, Muecksch F, et al. Enhanced SARS-CoV-2 
neutralization by dimeric IgA. Sci Transl Med 2020. 

33. Jackson LA, Anderson EJ, Rouphael NG, et al. An mRNA Vaccine against 
SARS-CoV-2 - Preliminary Report. N Engl J Med 2020; 383(20): 1920-31. 

34. Walsh EE, Frenck RW, Jr., Falsey AR, et al. Safety and Immunogenicity of 
Two RNA-Based Covid-19 Vaccine Candidates. N Engl J Med 2020; 383(25): 
2439-50. 

35. Widge AT, Rouphael NG, Jackson LA, et al. Durability of Responses after 
SARS-CoV-2 mRNA-1273 Vaccination. N Engl J Med 2020. 

36. Reichmuth AM, Oberli MA, Jaklenec A, Langer R, Blankschtein D. mRNA 
vaccine delivery using lipid nanoparticles. Ther Deliv 2016; 7(5): 319-34. 

 

 


